Etiology of differences in hematocrit between males and females: sequence-based polymorphisms in erythropoietin and its receptor.
Males have a higher hematocrit (Hct) than females. The cause of this gender-based difference is unclear. We sought to determine whether polymorphisms of the erythropoietin (EPO) gene or of its receptor (EPOR) explain this situation. We designed primers for the EPO and EPOR genes. Previously undescribed polymorphisms were found based on band migration on polyacrylamide gel, and when then sequenced. The distribution of these polymorphisms was studied in a population of 819 non-iron-deficient, healthy blood donors. To test the gender differences, analysis was done based on groups defined by Hct levels. The chi-square statistic was used to compare the frequency differences between groups, with P < .05 considered statistically significant. We found previously reported polymorphisms in both the EPO and EPOR genes. Sequence analysis showed that the EPO polymorphism was due to a difference in the repeat copy number of the tetranucleotide cytosine adenine cytosine thymine (CACT) at position 2153. A previously undescribed 12th allele was found for the EPOR polymorphic site. Statistical analysis showed that the EPOR alleles, EPORA1 and EPORA10, were present at a significantly higher frequency in females than in males (P = .027 and P = .041, respectively), and EPOR5 was found less frequently in females than in males (P = .048). The allelic frequency of the EPO polymorphism was not significantly different by gender or Hct groups. These results suggest that the variation of Hct level by gender may have a genetic basis. The sequence-based polymorphism for EPOR may be partly responsible for this gender-based variation in Hct level. These findings offer new clues to understanding Hct variation in the general population and to elucidating mechanisms of controlling Hct levels.